The anti-biofouling effect of polyphenols against Streptococcus mutans.
Biofouling is a process of surface colonization by microorganisms through cell adhesion and production of extracellular polymers (polysaccharides and proteins). It often causes serious problems in the chemical, medical and pharmaceutical industries. Recently, it was demonstrated that some natural phenolic compounds found in plants and vegetables have an antibiofouling effect, reducing formation of biofilm by Gram-negative bacteria. In this study, Streptococcus mutans, a Gram-positive bacterium was investigated for the antibiofouling effect of polyphenols. It was hypothesized that the two enzymes, glucosyltransferase and fructosyltransferase, produced by S. mutans, would be inhibited by the natural phenolic compounds. When these two enzymes were inhibited, less (or no) biofilms were formed. Enzymes were separated from a S. mutans culture medium, and their activities were measured with five different polyphenols using microtiter-plates and high-performance liquid chromatography. The results of minimum inhibitory concentration (MIC) were used to determine the enzyme inhibition effect of polyphenols on biofilm formation without killing the cells. Most of the polyphenols used showed considerable reduction of biofilm formation. Gallic acid and tannic acid showed significant enzyme inhibition effects below their MICs.